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rPABUTALUOHHDbIE CEMAPATOPbl HOBOWU KOHCTPYKLMMN
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obog2006@yandex.ru

[paBUTAIIOHHBIE METOJBI UTPAIOT 3Ha-
UMY POJIb B TEXHOIOTHMM OOOTaIjeHus
II0JIe3HBIX MCKOomaeMbIX. OcOOeHHYIO IjeH-
HOCTb, HECMOTPSI Ha TEHZIEHI[MIO K YMEHb-
IIEHVI0 KPYIHOCTH M3BJI€Ka€MbIX YaCTHII,
IPaBUTALVIOHHBIE METOMIBI IPMOOPETAIOT B
CBSI3M C BBICOKVIMM 9KOJTIOTMYECKVMIU Tpe-
6OBaHVSIMI K COBPEMEHHBIM TEXHO/IOTVM
1 9pPeKTUBHBIMU peIIeHNSIMI 110 KOMOU-
HMPOBAHMIO METOMOB, Hampumep, ¢roro-
TPaBUTALVISL.

OnHO M3 Ba)XKHBIX HANpaBIeHMIl pas-
BUTHUS TPABUTALVIOHHBIX METOMOB obora-
eHNs SIBJIsieTCsl mpobyeMaTnka OamaHca
YCTIOBWIA Ji/151 Pa3pBIX/IEHVISI TIOCTENN Y KOH-
LIeHTPUPOBAHMSI IIEHHBIX KOMIIOHEHTOB. C
Of{HOJI CTOPOHBI C YBelM4eHNMEeM LIeHTPO-
OeXHBIX CWI IOSB/IAETCS BO3MOXXHOCTb
CYLIIECTBEHHO IIOBBICUTD IPOU3BOANTEND-
HOCTDb aIllapaToB ¥ CHYUSUTb KPYIHOCTb
VI3B/IEKAeMBIX YaCTHUI] I[eHHBIX KOMIIO-
HEHTOB, C [IPYTOil - LIEHTPOOEXKHBIE CHUJIbI
CIIOCOOCTBYIOT YIIOTHEHUIO C/I0SI YACTHIL
VI CHIDKEHMUIO NPOHMIIAEMOCTH depe3 HUX
IIeHHbIX MMHepanoB. TyT crefyer ymomsi-
HYTb, YTO HEJOCTATOK, BBIPAKAIOIIMIICS B
OTCYTCTBIUY HEIIOCPEeICTBEHHOTO KOHTPO-
N COCTOSIHMA IIOCTENMV LIeHTPOOEXKHBIX
aInmaparosB, TaK I He YCTPaHEeH.

B Hacros1eit paboTe IpenIoKeHo pe-
IIeHNe HalpaB/ieHHOe Ha obecreveHne
IOIIOJTHUTEIBHOTO PAa3pbIX/IEHUsI B 30HE
KOHIIEHTPMPOBAHNUS 1 MOBBIIIEHNE 3¢-
¢dexTUBHOCTY OOOTaleHNs IUIOTHBIX 4Ya-
crui. Kak n3BectHo [1], cTpykTypa cnoes
HIOCTE/N LEHTPOOEKHBIX KOHIIEHTPATOPOB
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PucyHok 1 — W3o6paxeHne cTpyKTypbl NocTenu B
AYerkn KoHueHTpatopa no depotosy, roe 1 — cnowm
KPYMHbIX YacTUL, MyCTOM nopoabl, 2 — CNOW KPYMHbIX
M MeNKMX YacTuu, MycToM MopoAbl B PaBHbIX Konn4ye-
cTBax, 3 — C/IOW MesIKMX YacTuL, NyCToM Nopoabl U TOH-
KUX TAXENbIX, 4 — CIOM TOHKUX YaCTUL, TAXKENbIX MUHE-
panoB, 5 — cnon KpymnHbIX YacTuL, IErKMX MUHEPASOB,
MeNKUX N CPeAHUX TAXeNbIX MUHEpPanoB, 6 — KpyrHble
M CpefHMe YacTuLbl TAXENbIX MUHEPANOB, 7 — TpaHcC-
MOPTHbIM MNOTOK.

IPeICTABIIAETCS
(pucyHoOK 1).

clemyomyM  obpasom

Mertop, 3aMOpO3KM aBTOPY IIO3BOJINII
[IeTa/IbHO OIPENENUTh CTPYKTYPY C/IOEB
IIOCTE/IN, KOTOpPAsA [JEeMOHCTPUPYET Ha/lu-
Yye KaK KPYNHBIX, TaK ¥ MEIKUX YaCTUIL]
IIYCTOV IOPOABI BOMM3M CTEHOK SYENKU
KOHIleHTpaTopa. IIpn aTtom nmpoHMKHOBe-
HJ€ TOHKUX TsDKeIbIX YacTUll B IIpolecce
paboThI ammapara CTAHOBUTCS BO3MOX-
HBIM VMEHHO BJIO/Ib CTEHOK, a YaCTUIIbI
IIyCTOV TIOPOAbI BBITAIKMBAIOTCA U3 AYel-
KU IIPEMMYILECTBEHHO 3a CYET €€ HAIloJI-
HeHUA TsOKeNbIMU MuHepanamu. Ilocmen-
Hee, B CBA3M ¢ HEpaBHOMEPHBIM COCTAaBOM



PucyHok 2 — N3o6paxeHne auenkun (paspes yrnybne-
HUA MeXAY KOMbLEeBbIMU BbICTYNamMmn) HOBOIro cenapa-
Topa, raoe’l—oTBepcTue A1 UHXEKTUPYEMOM XKULAKOCTH,
2 — KONblieBble NMeperopopku, 3 — KONblLieBble Bbl-
CTynbl.

VICXO[JHOTO IIMTAHMA, 3a4aCTYI0 AB/IAETCA
IPUYMHOI TIEPENIOIHEHNA eMKOCTI A4YeeK
TSDKE/IBIMM MUHEPa/JaMii M MMHepaiaMu

IIPOMEXYTOYHONM IIJIOTHOCTYM, YTO IIpU-
BOJIUT K IIOTEPSAM L€HHOTO KOMIIOHEHTA,

nUTaHne

YPOBHU

HarpuMep, 30710Ta ¥ TpeOyeT yBennIeHs
YaCcTOTHI CIIOJIOCKA. TakuM 06pa3om, HeoO-
XOZIVMO CO3/IaBaTh YCIOBYSI, IO3BOJISIONIIE
obecrevnTh HEMpepbIBHOE [[OCTATOYHOE
paspbIX/ieHNe MOCTeN BHE 3aBUCUMOCTH
OT €e HACBIIEHHOCTU TUIOTHBIMU YaCTH-
namu. OFHO M3 pelleHniT HempepPbIBHO-
r0 paspbIX/IeHUsI IOCTENN pPeanr30BaHO
B Celmaparopax ¢ MeXaHWYECKMM TUIIOM
paspeixnenns: «Opokon» [2]. C momoiipio
MeXaHUYEeCKNUX PBIX/INTENEN, TPEeICcTaB-
JSOIUX CO00I MeTamInMyecKue CTeP>KHU
(masnpibl), 3aKperyieHHble TOPU3OHTAIb-
HO Ha HEMOJBIVDKHBIX KOHCOJISIX arapara
obecrieunBaeTcss paspblxeHNe MOCTeNn
cemapaTopa.

Hioke mpmBOAWTCS oOmMcaHue KOM-
OuHUpoBaHHOrO pelleHus [3], koTopoe ¢
HEKOTOPBIMU IOMYILIEHMSAMI MOXXHO OXa-
paKkTepu3oBaTh KakK THUJPOMeXaHNYeCcKOe
paspbIX/IeHNe PUCYHOK 2.

MarHUTHOWM
KNAOKOCTU XBOCTbI
11
KOH u,eHTpaT‘/
2
PucyHok 3 - Yctponcteo TAXenocpenHoro cenaparopa HOBOM KOHCTPYKLMUW, roe

1- cenapaLMOHHOE YCTPOMCTBO B GOPMe HEMOABUXHOIO KOMbLEBOIO Xenoba, 2 - AHuLLe Xenoba, 3 - MarHMTHas
cucteMa, 4 — TpaBepca, 5 — ckpebkn, 6 — CTEHKN MOABUXHOIO KOMbLEBOrO xenoba, 7 - nutatesb MCXOLHOMO
MaTepuana, 8 — Mewarnka, 9 - pasrpysoyHoe ycTponcTBOM BcnbiBlen dpakumm (xBoctoB), 10 - pasrpy3ouHbii
NOTOK Ans BcnnbiBwen dpakumm, 11 - pasrpy3oyHbiii 1OTOK O/151 OceBLlUen dpakumm (KOHLeHTpaTa)
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B HacToAmMIT MOMEHT IPOEKTUPYIOTCS
pasm4yHble KOMOVHAIMYM GOPM BBICTYIIOB
U1 IUTAaHUMPOBAHUA SKCHEPUMEHTOB, 4TO,
KaK OXXMJAeTCA, MO3BOUT HANTU OITHU-
Ma/IbHOE pelleHVe JyIs IMOBBIIEeHNS 3¢-
(beKTUBHOCTY LIEHTPOOEKHBIX TPaBUTALI-
OHHBIX CEIIapaTOPOB.

Pa3BuTime MHOrO HaIlpaBIeHNUs TIpa-
BUTALMIOHHBIX CEIapaTOPOB B YCIOBUAX
OTHOCUTEJIbHO HETIOJBYDKHOI Cpefbl U
JVICIIO/Ib30BaHMe IPUHINIINAIBHO HOBOTO
IIO/IXOfia 10 OpTraHNU3alVM TPaBUTALVOH-
HOTO pasfieJIeHNsI TO3BOJIVIIN ITPEJIOKATD
pellieHe /1A Ipoliecca HellpephIBHO Mar-
HUTOXXU/IKOCTHOJ TsDKETOCPERHOI Cela-
pauny pucyHok 3 [4,5]. brarogaps 3akonb-
[JOBaHHOMY MCIIOJTHEHUIO pabodeil 30HBI
cerapaTopa U IepeMeIIeHNI0 10 ITHUILY
CKpeOKOB MCK/IIOYaeTCss HeraTBHOE BIIM-
sIHVe HaKOIIJIEHVs1 MaTepyaja Ha JHUIe 1
B oObeMe pasjie/ieHus, 4To obecrednBaeT
BO3MOXXHOCTb 6€30CTaHOBOYHOI PaOOTBL.

TI/[HOBa}I JKe KOHCTPYKI_U/IH MAarHmuToO-
KUJKOCTHOTO TSDKEIOCPETHOTO CEmaparo-
pa [6] mpexncraBisieT co60it MPSIMONMHET-
HbIX V-00pasHbIil TOTOK, B[OTIb KOTOPOTO

paspgensdeMble YacTULIBI IPUBOJATCA B
IBVDKeHMe 3a cuyeT BuOparuit. [Ipu atom
Hen30e>XHO YIUIOTHEHVE VI HaKOIUIeHNe He-
IIO/IBVKHOT'O 0OCAJIKa, a TaK JKe HaKOITIeHNe
B3BEIlIEHHBIX, HO He BCIIIBIBIIMX OTHOCU-
TE/IbHO JIETKMX YaCTUIL] B MeCTe Pasrpy3Ku
IPOAYKTOB pasje/ieHNA 3aTPySHAILINX
TPaHCIIOPTUPOBKY KOHIIEHTpaTa U XBO-
CTOB CeTlapalym.

BbiBOoAbI

PaspabaTbiBaemMble HOBBIE IIOXOMBI K
OpraHM3alyMy Ccermapaumy YacTUL, MOTYT
HI03BO/IUTH BBIJIENINTH OT/E/IbHOE HAIPAB-
JIeHMe IS UCCIIETOBAHMIT TPABUTAIMOH-
HBIX METOOB OboralujeHus, 4rto Tpebyer
NPAKTUYECKOIl peann3annn, a TaK e Ka-
YeCTBEHHOTO MOJIETMPOBAHISL.

Kpowme aToro, B CBsI3M C OCTYITHOCTHIO
¥ TEXHOJIOTM'YHOCTHIO TPEXMEPHOII IIeYaTIL,
IPOCMATPUBAETCS BO3MOXKHOCTb CO3[a-
HIsI HA OCHOBe pa3pabaTbhlBaeMbIX MOfXO-
OB TIPMHIIUNNAIBHO HOBBIX OTCAZOYHO-,
GbIoTaMOHHO- U MarHUTHO-KIaccuduka-
IIVIOHHBIX 000TaTUTE/TbHbIX AlIIaAPATOB.
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NEW GRAVITY SEPARATORS

Zashikhin A.V.
Institute of Chemistry and Chemical Technology SB RAS, Krasnoyarsk, Russia
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Gravity methods play an important
role in mineral processing technology.
Despite the tendency to reduce the size of
the extracted particles, gravity methods
are especially valuable because of the high
environmental requirements to modern
technologies and effective solutions to
combine methods, such as flotogravitation.

One of the important directions of
development of gravity enrichment methods
is a problem of balance of conditions for
loosening of bed and concentration of
valuable components. On the one hand,
with increase of centrifugal forces there
is a possibility to increase significantly
productivity of devices and to reduce
the size of extracted particles of valuable
components, on the other hand, centrifugal
forces promote consolidation of a layer
of particles and decrease permeability of
valuable minerals through them. Here it is
necessary to mention, that the lack of direct
control of a condition of a bed of centrifugal
apparatuses has not been eliminated.

In the present work the solution directed
on maintenance of additional loosening
in a zone of concentration and increase of
efficiency of enrichment of dense particles
is offered. As it is known [1], structure of
bed layers of centrifugal concentrators is
represented as follows (figure 1).

The freezing method allowed the author
to determine in detail the structure of
layers, which demonstrates the presence of
both coarse and fine particles of waste rock
near the walls of the concentrator cell. In
this case penetration of thin heavy particles
in the process of apparatus operation

Figure 1 — Bed structure in the concentrator cells
according to Fedotov, where 1 - layer of coarse
particles of waste rock, 2 - layer of coarse and fine
particles of waste rock in equal quantities, 3 -
layer of fine particles of waste rock and fine heavy
minerals, 4 - layer of fine particles of heavy minerals,
5 - layer of large particles of light minerals, fine
and medium heavy minerals, 6 - large and medium
particles of heavy minerals, 7 - transport flow

becomes possible exactly along the walls,
and particles of waste rock are pushed out
of the cell mainly due to its filling with
heavy minerals. The latter, due to irregular
composition of initial feed, often causes
overfilling of cell capacity with heavy
minerals and minerals of intermediate
density, which leads to loss of valuable
component, such as gold and requires
increasing the frequency of concentrate
removal. Thus, it is necessary to create
conditions allowing to provide continuous
sufficient loosening of bed irrespective of
its saturation with dense particles. One of
solutions of continuous loosening of bed is
realized in separators with mechanical type
of loosening “Orokon” [2]. With the help
of mechanical loosening rods, which are
metal rods (fingers) fixed horizontally on
stationary consoles of the device, loosening

of separator’s bed is provided.
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Figure 2 — Picture of a cell (section of recess between
the ring protrusions) of the new separator, where
1 - hole for injected liquid, 2 - circular partitions, 3 -
circular protrusions.

Below is a description of combined
solution [3], which with some assumptions
can be characterized as hydro-mechanical
loosening figure 2.

magnetic
fluid mark

11

At the moment various combinations
of shoulder shapes are being designed for
planning experiments, which is expected to
find the optimal solution for increasing the
efficiency of centrifugal gravity separators.

The development of a different direction
of gravity separators in a relatively stationary
medium and the use of a fundamentally
new approach to the organization of gravity
separation allowed to propose a solution
for the process of continuous magnetic-
liquid heavy medium separation Figure 3
[4,5]. Due to looped design of the separator
working area and movement of scrapers
along the bottom, negative influence of
material accumulation on the bottom and
in the separation volume is excluded, which
ensures non-stop operation.

Typical design of the magneto-liquid
heavy medium separator [6] is a rectilinear
V-shaped tray along which the separated
particles are set in motion by vibrations. In

tailings

concentrate

Figure 3 — Design of a new heavy-medium separator, where

1 - separation device in the form of a stationary circular trough, 2 - bottom of the trough, 3 - magnetic system,
4 - traverse, 5 - scrapers, 6 - walls of the moving circular trough, 7 - feeder of raw material, 8 - mixer, 9 -
discharging device for floating fraction (tails), 10 - discharging trough for floating fraction, 11 - discharging

trough for deposited fraction (concentrate)
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this case the compaction and accumulation
of fixed sediment is inevitable. In addition
there is the accumulation of suspended,
but not floating relative light particles in
the place of separation product discharge
complicating the transport of concentrate
and separation tails.

Conclusions
Developed new approaches to the
organization of particle separation can allow
to separate out a separate area for research
of gravitational methods of enrichment,
which requires practical realization, as well
as qualitative modeling.

Besides, in connection with availability
and manufacturability of three-dimensional
printing, possibility of creation of
principally new settling, flotation and
magnetic-classification enrichment devices
on the base of the developed approaches is
seen.
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